INTRODUCTION
As an alternative to sexual crossing, protoplasts from two strains of moss (Physcomitrella patens) can be hybridized using polyethylene glycol (PEG) . Although the efficiency is low, it requires no sophisticated apparatus. Hybrids are readily obtained using complementary auxotrophic mutants or strains with transgenic antibiotic resistance markers. It is now routine to obtain hybrids using transgenic strains that are hygromycin-or G418-resistant by selecting hybrids on medium containing both antibiotics.
RELATED INFORMATION
This protocol was adapted from Grimsley et al. (1977) . For more information about P. patens as a model organism, see The Moss Physcomitrella patens: A Novel Model System for Plant Development and Genomic Studies (Cove et al. 2009a) . A method for sporophyte generation by self-fertilization and sexual crossing is presented in Culturing the Moss Physcomitrella patens (Cove et al. 2009b) . For details about the isolation of P. patens protoplasts, see Isolation and Regeneration of Protoplasts of the Moss Physcomitrella patens (Cove et al. 2009c ). (Cove et al. 2009c ).
Reagents
2. Combine 2.5 mL of each of the two strains to be hybridized.
Judge the density of protoplasts by eye (if preferred, density can be determined using a hemocytometer). If the yield of protoplasts from one strain is poor, the yield of hybrids involving that strain can be maximized by mixing with an excess of the other strain.
3. Sediment the mixed protoplasts by centrifugation at 100-200g for 4 min at room temperature with no braking.
4.
Discard the supernatant. Resuspend the protoplasts in 250 µL of PW solution.
5.
Hybridize the two strains of protoplasts by performing the following steps on schedule:
i. At 0 min, add 750 µL of PEG/F and mix gently.
ii. At 40 min, add 1.5 mL of PW solution and mix gently.
iii. At 50 min, add 10 mL of PW solution and mix gently.
iv. At 60 min, add 10 mL of PW solution and mix gently.
v. At 70 min, sediment the protoplasts by centrifugation at 100-200g for 4 min at room temperature with no braking. Discard the supernatant, and resuspend the pellet in 1 mL of PW.
Multiple hybridizations can be performed in parallel. It should be possible to do these at 30-sec intervals.
6. Add the protoplast suspension to 7 mL of molten PRMT, and plate 2 mL onto each of four plates of PRMB overlaid with cellophane. In addition, to estimate the survival of the individual component strains, add 50 µL of the protoplast suspension to 8 mL of molten PRMT, and plate 2 mL onto each of four plates of PRMB overlaid with cellophane. Incubate all plates at 25°C with strong, constant light (intensities >5 W/m 2 ).
7. After 5-6 d (when protoplasts have regenerated, but growth is still not great), transfer the protoplasts from Step 6 to Petri dishes containing the appropriate BCD selective medium to select for hybrids. In addition, to estimate the survival of the individual component strains, transfer the cellophane overlays from
Step 6 onto the appropriate BCD media to select for one or the other component strain. Incubate all plates under the conditions described in Step 6. 
